• The sciatica trial, a randomised controlled trial, showed no significant differences after one and two years of follow-up in disability and pain between patients with severe sciatica for six to eight weeks, allocated for either early surgery or six months of prolonged conservative care
• 20% of all patients reported an unsatisfactory recovery after two years. In this study the five years' follow-up is described and predictors for unsatisfactory recovery are identified
Key Messages
• 8% of all patients never showed any recovery
• In 23% of all patients sciatica results in ongoing complaints, which fluctuate over time, irrespective of treatment
• A strategy of prolonged conservative care with eventually delayed surgery gives a high chance of pain and disability to resolve, although 46% of these patients needed surgery after a few more months of prolonged suffering 
Results
There were no significant differences between groups on the five years' primary outcome scores. Despite at least six months of conservative treatment 46% of the conservatively allocated patients were treated surgically because of severe leg pain and disability. Fourtynine (21%) patients had an unsatisfactory recovery at five years and the recovery pattern showed that there was a variable group of 66 patients (31%) with at least one unsatisfactory outcome at one, two or five years of follow-up. Multivariate logistic regression showed that age (>40; OR: 2.42 (95% CI: 1.16-5.02)), severity of leg pain (VAS>70; OR: 3.32 (95% CI:
1.69-6.54)), and the Mc Gill affective score (score>3; OR: 6.23 (95% CI: 2.23-17.38)) were the only significant predictors for an unsatisfactory outcome at five years.
Conclusions
In the long term, 8% of the patients with sciatica never showed any recovery and in at least 23%, sciatica appears to result in ongoing complaints, which fluctuate over time, irrespective of treatment. Prolonged conservative care might give patients a fair chance for pain and disability to resolve without surgery, but with the risk to receive delayed surgery after prolonged suffering of sciatica. Age above 40 years, severe leg pain at baseline and a higher 
Introduction
The lumbosacral radicular syndrome (LSRS), caused by a herniated lumbar disc, is one of the most expensive disorders for society in terms of work absenteeism and disability 1 . In 2007, the Sciatica Trial showed that the clinical outcome after one year was not different from prolonged conservative treatment, although recovery within the first year was better with early surgery 2 . In the prolonged conservative treatment group however, 39% of patients crossed over to surgical treatment because of intractable pain within one year, and 44% within two years of follow-up 3 . Despite the fact that this study showed, along with other randomised controlled trials 4, [5] [6] [7] , that a strategy of prolonged conservative care is safe and reduces the risk for patients of undergoing surgery, the optimal timing of surgery with regard to long-term outcome has still not been defined.
Although LSRS is described in the literature as having a quite favourable course, one might question this assumption as the two years' follow-up showed that about twenty percent of patients report an unsatisfactory outcome on all outcome scales and that the risk to suffer prolonged disability is higher than expected beforehand 2;3 .
The primary aim of the present study is to compare the pain and disability scores at five years' follow-up between patients in the Sciatica Trial randomised for surgery or randomised for prolonged conservative treatment. The second aim is to evaluate the proportion of patients with an unsatisfactory recovery at five years' follow-up and to identify factors contributing to these unsatisfactory results.
Material and Methods

Design
The study is part of the Sciatica Trial, a multicentre, prospective randomised trial among patients with 6 to 12 weeks of sciatica to determine whether a strategy of early surgery leads to better outcomes during the first year than does a strategy of prolonged conservative treatment for an additional six months followed by surgery for those patients who do not improve.
In summary, patients, 18-65 years of age, with an LSRS with a concomitant disc herniation confirmed by MRI, were eligible for participation. A computer-generated permuted-block scheme was used for randomisation stratified by centre. In the surgical intervention group, a disc herniation removal through a unilateral transflaval approach using optical magnification was performed. Prolonged conservative treatment regimen was defined by general practitioners and treatment was mainly aimed at resuming daily activities. Patients were notified beforehand that they were participating in a study comparing two different strategies for the timing of intervention rather than comparing surgery with non-surgical treatment.
The design and study protocol have been published previously 2;8 . Baseline characteristics from the Sciatica Trial have been published previously 2;3 and were combined with the findings obtained from the five years' follow-up of the participants.
Procedures
As a standard procedure, the participants received the same study questionnaires as used for the one and two-year follow-up every year. At approximately five years after study inclusion, the participants were contacted once again by mail but now with an accompanied letter and asked to fill out the study questionnaires as used for the one and two-years' follow-up with extra questions about re-operations. Patients who did not respond initially, were contacted by telephone by a research nurse and asked once again to participate in the study by filling out the questionnaires. The additional 5 years' assessment was approved by the local medical ethics committee.
Primary and secondary outcomes
Primary outcome measures consisted of the Roland disability questionnaire (RDQ) for sciatica 9 , a 100 mm visual analogue scale (VAS) for leg pain 10 ,and a seven-point Likert score of global perceived recovery. Higher RDQ and VAS scores were indicative of the experience of worse disability or greater intensity of pain, respectively. Global perceived recovery was measured with a 7-point Likert selfrating scale. Complete or almost complete disappearance of complaints (Likert scores 1-2) was defined as "satisfactory recovery", whereas Likert scores 3-7 were defined as "unsatisfactory recovery" 2;8 .
Secondary outcomes were a 100 mm VAS for back pain and the number of (re)operations for severe sciatica in the interval between two and five years. The number of (re)operations for severe sciatica was evaluated by asking patients 
Statistical analysis
The original sample size calculation was based on a difference in RDQ outcome during and in a different speed to recovery during the first year. The main endpoint "recovery" is in principle time-dependent in the sense that it reflects the situation of a patient at a particular moment in time and the situation may also deteriorate 
Results
Fifty-two of the 283 patients (18%) were lost to follow-up, among them one patient who died after a cardiac bypass operation and 19 patients who refused to participate.
The baseline characteristics age, gender, BMI, randomization group, RDQ, and VAS- In the period of five years, 66 of the 213 patients (31%) with collected data at one, two and five years of follow-up had at least one period of unsatisfactory recovery.
The pattern of recovery showed 16 patients who did not report any recovery at one, two and five years of follow-up. Twenty-four patients switched from 'not recovered' in the first or second year to 'recovered' at the five-years' analysis. Sixteen of these patients were from the prolonged conservative group. Six of these patients needed an operation of whom four needed a re-operation before they recovered, compared to two of the eight patients in the early surgery group needing a re-operation. Twenty- 
Discussion
This long-term follow-up study of the same patient cohort corroborates with earlier 1 and 2 year results as no significant differences between randomisation groups in disability, leg pain or back pain are found after five years of follow-up 2;3 . Eighteen percent of the initial cohort of 283 patients was lost to follow-up after five years. This reduced the power of our latest analysis to some extent. However, the baseline characteristics showed no differences between the included group and the dropouts.
The allocated strategy of an extra six months of wait-and-see resulted in a large proportion of delayed surgical treatment (46%) for persistent intense leg pain causing severe disability, despite all kinds of conservative treatment. This means that patients should be informed that prolonged conservative care gives them quite a high chance for resolution of pain and disability without the need of a surgical intervention, but that this strategy also carries a fair chance (46%) that this waiting for the pain to resolve will still end with them needing disc surgery.
The question however, is whether this conclusion is completely accurate. The design of the original study was a comparison of early surgery versus prolonged conservative care for six months, after which surgery was offered when there still were severe complaints. This means that we do not know the precise percentage of because the majority of these patients was operated on after six months. But on the other hand one might question whether such a proposed long conservative regimen is in proportion with the small risk of a surgical intervention, which provides a better outcome in the first six months, rather than being disabled in daily life during this long period of conservative care. Furthermore, the proportion of patients who were not operated after five years with a satisfactory or unsatisfactory recovery was the same as in the total population, showing that also in the non-operated patients there was a rather high amount of unsatisfactory recovery.
Twenty-one percent of patients experienced unsatisfactory recovery at five years, while 31% of the patients with complete data at one, two and five years of follow-up noted at least once an unsatisfactory recovery during this five years' follow-up period, irrespective of their allocated group. So the optimal timing of surgery is still on debate, as is the question which patients would benefit from surgery and which from prolonged conservative care.
The study design of this five year analysis did not permit us to look properly for the causes of an unsatisfactory recovery. A shortcoming of this study is the fact that there was no permission in the present study to retrieve new MR-images, but a recent study with the same patient population did not show any correlation between MR-images and satisfactory or unsatisfactory recovery at one year 15 .
The patterns of recovery show that 8% of all patients with collected data, had never had any recovery during the follow-up period, showing that there are not that many non-responders of conservative or surgical treatment. The other 50 patients (23%)
with an unsatisfactory recovery showed a switch over time from recovered to notrecovered, or vice versa. This is in line with the idea that sciatica is caused by chronic disc disease with intermittent nerve compression or inflammation and that pain can thus re-occur despite any earlier treatment 16;17 . In the 24 patients who switched from 'not-recovered' in the first or second year to 'recovered' at the fiveyears' analysis, there was a higher amount of patients who needed a re-operation before recovery occurred in the prolonged conservative group compared to the early surgery group. This may be caused by less effectiveness of late surgery, although this could not be proven. This less effectiveness of late surgery compared to early surgery could be caused by more chronic changes around the disc protrusion or sequester, causing more difficulty in freeing the nerve from compression. who by definition would be incomparable since the design of our study did not envisage a randomisation between early and late surgery but merely allowed for the time of surgery being determined by the assessment of both patient and physician after initial randomisation. The impossibility to capture completely the condition of the patient and the selection mechanism which leads to the decision to operate, or not, at any given point in (follow-up) time, renders any multivariate analysis that attempts to make the groups of early and late operations comparable, biased. This bias has occurred in other randomised studies where this "per protocol" analysis was used
and patients who were operated on after a prolonged duration of symptoms from a herniated lumbar disk have been shown to have a worse outcome than patients who were operated on relatively early [18] [19] [20] [21] . As a consequence of this "per protocol analysis both groups differed in baseline characteristics such as type of disc herniation, neurological deficit and reported depression, rendering comparison of both groups fallacious 21 .
In this five-years' analysis the independent prognostic factors for an unsatisfactory outcome were a high McGill affective score, a high amount of leg pain, and age over 40 years at baseline. A high McGill affective score correlates with a more depressed and anxious mood 2 , and mental stress, depression or other psychological factors have been widely described as risk factors for development of chronic pain 22 .
Although a high amount of pain at baseline can also be caused by psychological factors, it is an independent prognostic factor for an unsatisfactory outcome in this study. Perhaps the severity of nerve root compression at intake predicts the overall outcome, but a correlation between amount of pain and amount of root compression has not been proven 23 . In our study, other factors concerning the severity of nerve root damage, such as severe sensibility disturbance, showed no association. In a systematic review of non-surgically treated sciatica none of the three studies that investigated baseline leg pain severity showed a clear prognostic influence on outcome. Age was also not found to be a prognostic factor in six out of seven studies 24 . The reason for age over 40 years being a prognostic indicator for a unsatisfactory outcome could be because disc herniation is part of a degenerative disease which seems to worsen in time. A study of prognostic factors for This was in contrast with our one year study where being female was a prognostic factor for a bad outcome, but in this five years' analysis this also disappeared. The possible prognostic role of gender might be over-estimated in the past.
Conclusion
After five years of follow-up there were still no differences in pain and disability between the patients randomised for early surgery or prolonged conservative care.
Signs of pain quality associated with depression and a more anxious mood, the age of the patient and the severity of leg pain at baseline were predictive of an unsatisfactory outcome.
In general, patients must be informed that prolonged conservative care might give them a fair chance for pain and disability to resolve without surgery, but with the risk for delayed surgery in the end after a prolonged period of suffering from sciatica.
Furthermore, although the total number of disabled patients without pain free periods in this study seems to be low, in almost one fourth of the patients, sciatica appears to be an ongoing disease with variable complaints in time, irrespective of treatment.
These patients need our full attention, and further investigation at 10 years' follow-up is being planned, because this patient category has the highest burden on society concerning work absenteeism and general health costs. Recurrent disc surgery after 5 years follow-up 9 (6) 9 of 125 (7) 8 (6) 8 of 66 (12) Patients requiring two re-operations or more 0 3
Patients who dropped out during 5 year 26 (18) 26 (18) Values are numbers (percentages) unless stated otherwise. IQR=interquartile range * Roland disability questionnaire for sciatica † measured on a 100 mm analogue scale ‡The 7-point Likert scale of global perceived recovery was dichotomised to satisfactory outcome ("complete" and "nearly complete" recovery) and unsatisfactory outcome (the other 5 scores ranging from "some recovery" to "severe worsening of complaints"). Article Focus
Key Messages
• A strategy of prolonged conservative care with eventually delayed surgery gives a high chance of pain and disability to resolve, although 46% of these patients needed surgery after a few more months of prolonged suffering
• Age over 40 years, severe leg pain at baseline and a higher affective McGill pain score were predictors for an unsatisfactory recovery 
Strengths and Limitations
Introduction
The lumbosacral radicular syndrome (LSRS), caused by a herniated lumbar disc, is one of the most expensive disorders for society in terms of work absenteeism and disability 21 . In 2007, the Sciatica Trial showed that the clinical outcome after one year was not different from prolonged conservative treatment, although recovery within the first year was better with early surgery 17 . In the prolonged conservative treatment group however, 39% of patients crossed over to surgical treatment because of intractable pain within one year, and 44% within two years of follow-up 16 . Despite the fact that this study showed, along with other randomised controlled trials 8, [23] [24] [25] , that a strategy of prolonged conservative care is safe and reduces the risk for patients of undergoing surgery, the optimal timing of surgery with regard to long-term outcome has still not been defined.
Although LSRS is described in the literature as having a quite favourable course, one might question this assumption as the two years' follow-up showed that about twenty percent of patients report an unsatisfactory outcome on all outcome scales and that the risk to suffer prolonged disability is higher than expected beforehand 16, 17 .
Material and Methods
Design
The study is part of the Sciatica Trial, a multicentre, prospective randomised trial among patients with 6 to 12 weeks of sciatica to determine whether a strategy of early surgery leads to better outcomes during the first year than does a strategy of In summary, patients, 18-65 years of age, with an LSRS with a concomitant disc herniation confirmed by MRI, were eligible for participation. A computer-generated permuted-block scheme was used for randomisation stratified by centre. In the surgical intervention group, a disc herniation removal through a unilateral transflaval approach using optical magnification was performed. Prolonged conservative treatment regimen was defined by general practitioners and treatment was mainly aimed at resuming daily activities. Patients were notified beforehand that they were participating in a study comparing two different strategies for the timing of intervention rather than comparing surgery with non-surgical treatment.
The design and study protocol have been published previously 17, 18 . Baseline characteristics from the Sciatica Trial have been published previously 16, 17 and were combined with the findings obtained from the five years' follow-up of the participants.
Procedures
Primary and secondary outcomes
Primary outcome measures consisted of the Roland disability questionnaire (RDQ) for sciatica 14 , a 100 mm visual analogue scale (VAS) for leg pain 4 ,and a seven-point Likert score of global perceived recovery. Higher RDQ and VAS scores were indicative of the experience of worse disability or greater intensity of pain, respectively. Global perceived recovery was measured with a 7-point Likert selfrating scale. Complete or almost complete disappearance of complaints (Likert scores 1-2) was defined as "satisfactory recovery", whereas Likert scores 3-7 were defined as "unsatisfactory recovery" 17, 18 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The original sample size calculation was based on a difference in RDQ outcome during and in a different speed to recovery during the first year. The main endpoint "recovery" is in principle time-dependent in the sense that it reflects the situation of a patient at a particular moment in time and the situation may also deteriorate afterwards, so it can change from recovered to non-recovered and back to recovered again, therefore actually being a time-varying dichotomous outcome which should be taken into account when interpreting the results of the analyses. Differences between randomisation groups at baseline and after five years of follow-up were assessed by comparing means, medians, or percentages, depending on the type of variable.
Statistical analysis
Baseline values of variables were used as covariates in the main analyses whenever appropriate to adjust for possible differences between the randomised groups and to increase the power of the analyses. Outcomes of function and pain over the entire follow-up period were analysed using a repeated measurements analysis of variance with a first order autoregressive covariance matrix. Estimated consecutive scores were expressed as means and 95% confidence intervals. Pointwise estimates were obtained using models with time as a categorical covariate to allow assessment of systematic patterns. Differences between groups in the dichotomised Likert score at five years were evaluated with Fisher's exact test (randomisation group) or MannWhitney U (disability and pain scores).
The analyses were done according the intention-to-treat principle, except the comparison of groups with a satisfactory or unsatisfactory recovery.
Univariate and multivariate analyses were performed to evaluate the prognostic value of baseline variables for an unsatisfactory outcome at five years. The results are presented as odds ratios (ORs) with 95% confidence intervals (CIs). Chi-square tests were used to perform the univariate analyses. Potential predictors with a p<0.10 in the univariate analysis were included in the multivariate logistic regression. The multivariate logistic regression model was performed in a backward approach and included randomisation group irrespective of its significance in the univariate analysis, to control for its influence on the dependent variable. 
Results
The baseline characteristics age, gender, BMI, randomization group, RDQ, and VASscores were not significantly different between the dropouts and those patients providing the five years' follow-up data. Twenty-six of the dropouts were randomised for early surgery. Among the 26 dropouts in the prolonged conservative group, 11
(42%) had surgery for sciatica during follow-up.
At five years' follow-up, 66 of the 142 patients (46%) assigned to conservative treatment had had surgery because of intractable sciatica (table 1) . Within the first year this was 55 (39%) and after two years 62 (44%). Of the 141 patients allocated for early surgery, 16 (11%) recovered before surgery and were not operated on during the five years of follow-up. Within this five years' period, nine patients (7%) in the early surgery group and eight of the conservatively allocated patients who had surgery (12%), needed recurrent disc surgery. Three patients in the conservative group needed two re-operations or more (table 1) .
The primary and secondary outcome scores concerning disability, leg pain and back pain at five years were slightly higher in the early surgery group compared to the prolonged conservative group, however, there were no significant differences (table   2, fig 1a-c) .
In the total group, after five years, 49 (21%) patients still had an unsatisfactory recovery, defined as not having a complete or almost complete recovery on the dichotomised Likert scale, irrespective of their allocated treatment group (25 patients in the prolonged conservative group, 24 patients in the early surgery group, p=1.00).
Patients with an unsatisfactory recovery had a significantly higher amount of leg pain, back pain and disability (all p-values <0.01) compared to the group with a satisfactory recovery (table 3) . At five years' follow-up, 93 patients (62 men and 31 women, mean age 43.7, SD 9.8) had not had surgery (76 from the conservative group and 16 from the early surgery group) and the percentage recovered (77%) or not-recovered at five years (23%) was not different from the total group.
In the period of five years, 66 of the 213 patients (31%) with collected data at one, two and five years of follow-up had at least one period of unsatisfactory recovery.
The pattern of recovery showed 16 patients who did not report any recovery at one, two and five years of follow-up. Twenty-four patients switched from 'not recovered' in the first or second year to 'recovered' at the five-years' analysis. Sixteen of these patients were from the prolonged conservative group. Six of these patients needed an operation of whom four needed a re-operation before they recovered, compared to two of the eight patients in the early surgery group needing a re-operation. Twentysix patients showed a good recovery at one and/or two years but not at five years of follow-up (fig 2) . 
Discussion
This long-term follow-up study of the same patient cohort corroborates with earlier 1 and 2 year results as no significant differences between randomisation groups in disability, leg pain or back pain are found after five years of follow-up 16, 17 . Eighteen percent of the initial cohort of 283 patients was lost to follow-up after five years. This reduced the power of our latest analysis to some extent. However, the baseline characteristics showed no differences between the included group and the dropouts.
The allocated strategy of an extra six months of wait-and-see resulted in a large proportion of delayed surgical treatment (46%) for persistent intense leg pain causing severe disability, despite all kinds of conservative treatment. This means that patients should be informed that prolonged conservative care gives them quite a high chance for resolution of pain and disability without the need of a surgical intervention, but that this strategy also carries a fair chance (46%) that this waiting for the pain to resolve will still end with them needing disc surgery. The question however, is whether this conclusion is completely accurate. The design of the original study was a comparison of early surgery versus prolonged conservative care for six months, after which surgery was offered when there still were severe complaints. This means that we do not know the precise percentage of patients who would have become pain free with even longer conservative care, because the majority of these patients was operated on after six months. But on the other hand one might question whether such a proposed long conservative regimen is in proportion with the small risk of a surgical intervention, which provides a better outcome in the first six months, rather than being disabled in daily life during this long period of conservative care. Furthermore, the proportion of patients who were not operated after five years with a satisfactory or unsatisfactory recovery was the same as in the total population, showing that also in the non-operated patients there was a rather high amount of unsatisfactory recovery.
The study design of this five year analysis did not permit us to look properly for the causes of an unsatisfactory recovery. A shortcoming of this study is the fact that there was no permission in the present study to retrieve new MR-images, but a recent study with the same patient population did not show any correlation between MR-images and satisfactory or unsatisfactory recovery at one year 5 .
with an unsatisfactory recovery showed a switch over time from recovered to notrecovered, or vice versa. This is in line with the idea that sciatica is caused by chronic disc disease with intermittent nerve compression or inflammation and that pain can thus re-occur despite any earlier treatment 10, 13 . In the 24 patients who switched from 'not-recovered' in the first or second year to 'recovered' at the fiveyears' analysis, there was a higher amount of patients who needed a re-operation before recovery occurred in the prolonged conservative group compared to the early who by definition would be incomparable since the design of our study did not envisage a randomisation between early and late surgery but merely allowed for the time of surgery being determined by the assessment of both patient and physician after initial randomisation. The impossibility to capture completely the condition of the patient and the selection mechanism which leads to the decision to operate, or not, at any given point in (follow-up) time, renders any multivariate analysis that attempts to make the groups of early and late operations comparable, biased. This bias has occurred in other randomised studies where this "per protocol" analysis was used
and patients who were operated on after a prolonged duration of symptoms from a herniated lumbar disk have been shown to have a worse outcome than patients who were operated on relatively early 9, 11, 12, 20 . As a consequence of this "per protocol analysis both groups differed in baseline characteristics such as type of disc herniation, neurological deficit and reported depression, rendering comparison of both groups fallacious 20 .
In this five-years' analysis the independent prognostic factors for an unsatisfactory outcome were a high McGill affective score, a high amount of leg pain, and age over 40 years at baseline. A high McGill affective score correlates with a more depressed and anxious mood 17 , and mental stress, depression or other psychological factors have been widely described as risk factors for development of chronic pain 19 .
Although a high amount of pain at baseline can also be caused by psychological factors, it is an independent prognostic factor for an unsatisfactory outcome in this study. Perhaps the severity of nerve root compression at intake predicts the overall outcome, but a correlation between amount of pain and amount of root compression has not been proven 1 . In our study, other factors concerning the severity of nerve root damage, such as severe sensibility disturbance, showed no association. In a systematic review of non-surgically treated sciatica none of the three studies that investigated baseline leg pain severity showed a clear prognostic influence on . The reason for age over 40 years being a prognostic indicator for a unsatisfactory outcome could be because disc herniation is part of a degenerative disease which seems to worsen in time. A study of prognostic factors for unsatisfactory recovery among operated and unoperated patients did not show leg pain severity and age to be a prognostic factor, but found the variables severe back pain and male gender as predictors for a bad outcome at the one year follow-up 2, 6 .
This was in contrast with our one year study where being female was a prognostic factor for a bad outcome, but in this five years' analysis this also disappeared. The possible prognostic role of gender might be over-estimated in the past.
Conclusion
These patients need our full attention, and further investigation at 10 years' follow-up is being planned, because this patient category has the highest burden on society concerning work absenteeism and general health costs.
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